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(57) Abstract 








A novel protein DERP2 originating in human hair papilla cells and having an effect of regulating the growth of hair; and a gene derp2 


encoding the same. The gene derp2 encoding the novel protein DERP2 having an effect of regulating the growth of hair can be obtained by 


cloning from a cDNA library originating in human hair papilla cells. Because of having an effect of regulating the growth of hair, this 


protein is usable in developing hair growth promoting agents, etc. 







(57)^^ 

P 2 -?-n$3- HTSafi^ d e r p 2 ^mmth. 



AE 




DM 




KZ 




RU 


AL 




EE 




LC 




SD 


AM 




ES 




L I 




S E 


AT 




F I 




LK 




SG 


AC 




FR 




LR 


V^V7 


S I 


AZ 




CA 




LS 




SK 


HA 




GB 




LT 


y hrxT 


S L 


BB 




GD 




LU 




SN 


BF- 




GE 


ifn^i>7 


LV 




S2 


BF 




GH 


iS-i- 


MA 




TD 


BG 




GM 


isvy:7 


MC 




TG 


B J 


'<-^-:^ 


GN 




MD 




T J 


BR 




CW 




MC 




TZ 


BY 




CR 




MK 




TM 


CA 




HR 








TR 


CF 




HU 




ML 


^y 


TT 


CG 




I D 




MN 




UA 


CH 




I E 


7<fV'7>Y 


MR 


*-y ^^3.7 


UC 


C 1 




I L 




MW 




US 


CM 


*;'/^-:✓ 


I N 




MX 


>«^-->3 


uz 


CN 




I S 


7^^7>h' 


NE 




VN 


CR 




I T 


^9^)7 


NL 




YV 


Ct' 




J P 


0* 


NO 




ZA 


CY 




KE 


^^7 


NZ 




zw 


C2 




KG 




PL 






DE 




KP 




PT 






DK 




KR 


^'^ 


RO 


vnT 





wo 99/63083 



PCT/JP99/02813 



m m ^ 

apilla derived erolein) 2 , fj: e. t/lllSlieft 2: □ - FTSiS^^ d e r p 2 

1 
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^§imumBnt^(Dm^^^i^^t^::tiz$>i,o 

mMMBUD E R P 2 (DW^t, "tn^o - FTSit^^ d e r p 2 (DmMiZ^ 

mt>. ^^m\t. (a) E?'J#^ : 1 fClB@(7)7 5 y^SSy'j75^^?^£-5SeS, 
S^ctt (b) @B^'J#^ : 1 (7)7^ y SEBB^iJU^si^T 1 fcb< ^^flacoj a 

^tlfiE*Wt-S^eM(m-r§fe<^T$>So ^etC^^BJl*, (c) I5^J#^ : 
2 {-E«c®DN A*^ P,/c£2)jte^, S/clS, (d) : 2(DDNAi7>h 

*fgBJT'$)^DE R P 2«, |B^iJ#^ 1 {I^Tck 5 3 4 5 7 ^ 7 
e>;^£-5^^ffi 3 7 + D^;H- > (kd) <^gaKT'*-5. ^©75yKE?iJ±© 

feo-oro2|s:^Bj3T-^S d e r p 2 S2?'J#^ 2 li^Ti;':* IC 1 0 3 
5^S^ (bp) *^67^cSii{H^Ta&^. 

jfi^e^ d e r p 2 tt, h h^?LgifflBSai*<^ c DNA^-l'-Z^'J-Ti^b, ^it 
e^^^^fcc DN A©r)t<i:LTm@l|-r^C:<!:*^*T-#^. b ^^'fi^Jl t it 

c DNA^-f y 5 U —ti. Messenger e>®:^& (Br. ]. Dermalol. 1 14. 425, 198 
6){lSeoT5i'ilLfc t h^?LillfflIlS75^b-^6<]/^£:;^&lcS£-3TJfiatibfcmRN A 

KWmRNA^TTcJ:: LTt)l^ifilc c D N A ^&ilSIT ^ <?: ;5^T^ 5. 

2 
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ji (Okubo el aL, Nature Genel.,2, pl73, 1992) lC<fc-g>, itfii^rofg^^gS: 

A^/s^ff-pfc^. mmmmub o i tmmmB amH i •vmmr^. 

i7^-itd am^^y--iLm^<D±mM=^B^tLxmm^nrztztb. Mb o I 
T^!iS^$#;t*3S<h«5^ffiiJ0)*SSjfi^l-B amH I mm^&^ l^Witz^-^m 
amH I iMb o I « TGATCj U^Unf)^ 'oU^ . m-0ii^tQ=S:±iiLib 

^ftib. mmmx^mLtz'ik, DNAU;y--if$f^ffl$-&n^^, t'^t-sh^^b 

7U-«> ^mRNA<D3' SiSc?3 5}?U Aei5^i;i^^>, -5-CD5' #Jg|55i-© -5 -^glOfl 

G ATc;^c?>^siE?|J*^ttii^T§al5&^T'<73m®^^^T^i^. ^^s* jkssc 

c DNAl!Elr)t<^±^SSH?^'J$rft^-rs. :i(D ^ o izbX^^^ tlftm^m^l^^ 

*%?^#?)li±fS:^fe^llML. 7 8 9 |@(DM*J|IA#:4'<7) c DNAglrlttDil 
SSeyiJ^±T^5£ t, ^cDif^S^f,. (Wl-roE^iJSrWT-5> c DN At tTWiti^ii 
S;i!)<3/789Tfe-D^ccDNAK)t^. t h %?LalSillSTi^ UT itfe 

±gSc DNA8ff)tfd:fflji!jL;t<i:* f9> mRNA(D3' ^<D-'S^^(Dmi$.bf)^t/u 
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tT. C DN A<£r5it5tfc. 

mtb. ±IH3' SifM-[^(Z)^,5'J?£WrSji^?'<f^^<^^'J^^^l/^5^F<h^^ 
n<b^Zfy^ ^-tLXF CR^n^tzo ^(DB^. ftfJl. SkbWDNAiiM- 

•^a-zfthx, ±iSt h±ia;^M*;t«^?La@iiiiiac DNA7i':/7'J-&. 

±IE^ffif3ckr?TiHSLfc: c DNAKIf)t«. ^ o ;< ft*^ 6 rtf BS $ tlT (.^ S ^ 

\Z 2 ^ D->®#LT> -^-tl^'n® c DN A»iH-«itSiH?'JSri*3tT?) CI <!: liJ; 
0, E?'J<'55S8Sl?:ff CI fc. ;iCDE?iJ4'(--'3(7)|ieKaiIR^Jt (Open Reading? 
lame. ORF) ^r^t^it't. :i ©itfii^-^ d e r p 2 , ^itfi^ ll □ - H ^ n-5 
®eS$rD E R P 2 i^^b^c. 

d e r p 2 3i^^}:?t±^d7 ^- J^fi J; S-|2:£Kj^j:iaei^ia^5>-}^;^S 

H (^J. p BR 3 2 2, pUC 1 1 S^Wte) , tt^ffiS* 
®^^X5H (*>1J, pUBllO, pC19 4^<7)ffi) , F 

p SH 1 X ^ ib\z;-^i;f-o^y y-i^'^u hu^ ^ jiT.'^'yi^ 

^ )V7.^(Dm^'0 ^ )V7.mi)mmx^^, m.^^7i\zn\^x\t. m^n. 

^ckli. mi.ii^Xmmxh^^'^\z\t. T l-fu^t--^-. l ac^P 

t r p^P^r-^J'-. XVL:fu=t-'^-Udii^. ^^ifin=f-)V7.\& 
mxh^^'^\Z\tS?OJk^u=b-'^-W. fi±;i^^#T$.§^^{3«PH0 
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DERP 2 (o^m(Dmzmmx'^^m^tLxit. xvxu hrmmxih^u 

cherichia coW O^MMW^ A'^;bxM0T^-& Bacillus subti 1 is (7)^aM^. 
l^TliSaccharoMces cerevisiae g)^@M^^. W)^M^tLTitCO S - 

^&:i^mm^i^nx> ^^mmm\z^^y >yi.m^^ mmmmwrniz^^DN 

Tt), ;inbDNA^^«J75^iie^ d e r p 2 t;^ h U > v x > N ;^j:^ftTT'/N 

NAT$.nii\ Mmmn2\z^.vtzDNAmnt(Dmm\zmt^^r. *^bj»ie 

±ffi(7)DNA^S<?Dggtt, EG^d e r p 2 roDNABE^'Jt 9 0 %JJi±Wffl 
1^-14 <&^T^fccDT$)ntiif^$Sffll^T$)S. ite^^d e r p 2 tA-r y 

'J i?^-r X-rsSiti LTtt, ii^©^#T (0^1^liDIG DNA Labeling kil, 
ij • -7 >A-r iNtt^Cal No. 1 175033) T ^ P - 7 t fc^^ tl . 3 

2'C(DDIG Easy Hyb^^ U >;tf- • V > A-f Ati^Cat No. 1603558) ^X 

/N-f :/'J y-Y X^-fr, 50'CroO. 5XSSC?§tgi (0. 1% [w/v] SDS 
S^tJ) tT'^ >y l/>^«t#-r?)^{t ( 1 X S S CtSO . 1 5M NaCU 
0. 0 15M i7X>®E:h h U -^AT^S) T-CD-tJ-lf >A'r ^'J y^f -b*- V3 > 
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T*, jie^^d e r p 2 \ZJ\^ Zf Xt ^Umr&M^lK 

tti.t)t. ^M^SMDER P 2 <^7 5 /i?E?'J© 1 t < «^^i®07 5 y 

^tzmt^muMMiz^'o^^nx^^^, m^ii. 7 ^ /mnm(ommz-D\,^ 

Tit. if^Ji^y (Gly) tzfn^J > (Pro) . Glyt77r:> (Al a) 
* tzltn U> (Va 1) , (Leu) 'JU-f (I le) , if )l 

^ S.ym (Glu) ttf)V^^> (Gin) . 77. A ^^>^ (Asp) t77, 
n^^> (Asn) . ->Xt--<> (Cys) <hX^^-> (Thr) , T h r <h 
-fe>J> (S e r) Sfc«A 1 a, U v > (Ly s) <h7;i/^-> (Ar g) , m 

If A, :{K:^^f;J;;g,^MgeMTfeoTt), ^©'^Mt^^'D E R P 2 S.SK^D 3 >^ 

\z%m(DfSLm^mm-r^m^^'^thm.Bwx$>tnt. :ine.«*%B^©$gfflrt 

DERP 2d^%^<^fijt:i^lilii1"*«3l^«rWL/TVi^C<!:;4^e>. iife^d e r 
P 2(D5g:i^^^DERP 2<7)gi'±5lll^S«. €^0/j)cSlCf^^$:4;l^fcO 
tmM\tn^c ^(Dftisbs ^^jS{Ki^<^fg^^ia6nT§t)S^DERP 2(0*Seg 

^i3ii5T§tiM«. ^^m^rzit'^^mtvxmn-^nn^h(Dx$>D . m.&=F 
derp2^geMDERP2«. z (Dmu^mm^^n<Dmm\zmF^t ^ ^ t 

6 



wo 99/63083 PCT/JP99/02813 

mmmbx. d e r p 2 (D^^<DjSi.m^mmt^mm^%mt^^mi^^mB 

ViTnt>^ll#{Ii:oTS#:^:iao^ffi:^& (Molecular Cloning. 2nd. ed. , Cold 
Spring Harbor Lab. Press. 1 989. ^<Dm^m^\Z t-DXmMmti.-}5^^^'^\^tz 

1) ^^mmmco^mt^m 

h h^^mmm\t. M^A^I* (3 0:r) (Df6^g?sB5t(^^^*^e)Messenger 
e>cD:^&(Br. J. Dermatol. 1 14. 425, 1986) T^^il b . m^LTz, %^ 

Tap*^e)€?LBi<&ijjo WL. 1 2 %^B&j,iifiLm (F B s) ^mn\LituEu^^ 

i£An^c->-\'-miSMb. 5 %CO 2/9 5 % a i r . 3 7 W C O 2 >=^^ 
7 BFellgilt^Co ^%mt^^7^ h^U^7.\^Xt1tm^^. 0. 
0 5 % h U 7°->>- 0 . 53mM EDTA^f^$ffitiT[5]JKL/i. ^i-iltit^ 

\ih%fimmik^^(DmRN A^mMtLX. A^^b«:^fe (Okubo el al. 
Nature Genet. . 1992. 2. pl73) \ZU^K 3' c D N A ^ :^ 7 'J - S:(^J$ L 

7 8 9 m<Dm^^^xw^<D^DNAmh<D%m.m^^M^Ltzm^^ mim^z 

Tjktm'l (Um-l) €:Wr^ia{E^(^%3KilSlS*« 3 / 7 8 9 T'feo/io 
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3) BHJ^iJ- 1 ?:#ti c DN AUrM-Oi^ □-->i^ 

IH^iJ-1© -m^^t^mnrntU^^V 1 0<DiH3?iJ - 2 ) 

DNA^^StS (ABmS380B) r^f&Lfz, 7 ^7 7 - v □ - - > 

^y^^^^'- (ADR2) (D c DN Ajf AgP{4jfi^roBB3«J^^t-r?):t U ^ 

1 ElCDiH^iJ- 3 ) ^, leHitC^jijcLfe. A D R 2 <£ p-r >^^^i^ ^ 
-if Human Brain cerebral cortex 5'-STRETCH cDNA library (^□>'r 
v^yt^yh U E??"] - 2 U rfp? ^^5^ H ^:l!HJ|J- 

3<Z):tU3f?^l/;t^h•<5::/7'r^-<i:L. ^ ibiZ^tJyLh PCRKit Ver. 2i P 



cDNA library(^ 108 pfu/ml) 5^1 

lOXPCRA*';/^ 7-(25mM Mg+ + 5;^t:) 5^1 

2. SmM dNTP U I 

10m M E^'i- 2 2/i I 

IOmM E^'J- 3 2^1 

;K 34. 5Ail 

o 

LA Taqt>° ■J/7-f 0. 5m 1 

^ft 50 M 1 



P CR^-i ^ )l\t. 9 4X:X'2^{^nW:. 9 8 "C T 2 0 ^ 6 8 *C 

ST- ix:/ 2^^0mmx'ii^mL, e 8'ct-3^{sj#l, Mtc 7 2x:x 1 o^j-PbT 

SejiJ- 1 ^Wf^DN AE0f>T- (iii<3 1. 5kb) ^ittMWtllt 

3) Tl^liLfcDNAKfrM-^. 7 n -7. V ;i/m^i^®j "Ci^ 

it. GENECLEAN II Kil (AW :t 1 0 1 tt^) $rffl l/iT?T^ Ac. 
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M) \ZD--:f^n-->^Lfz (^3^) . Ug^iionm^it^ ti yhM Ligation K 
it Ver. 2 (^jSiiM) ^ffll^, £iT<^fflfiKT' 1 erTl. smmS.Jt^-^'&tZo 

mti!>mi&\^tzDNAmt^ UKSOng) 

pGEM-T lMl(17ng) 

Tic 3m 1 

Lieation?^^ 5m 1 

10m I 



^ji^^*7 ^tf^^'J > (Amp) 5 0Mg/niK 5-BroDio-4-Chloro-3-indoly 1 
-i3 -D-gaiactoside4 0 n g/m 1 « Isopropyl-j3 -D-Thio-Gaiaclopyranoside 1 

0 0 uu^'^^r^LBmjimmzitv-T-^ >i/L> 3 Tc-v-m^^x^tz. 

±.tlW- h{lfflJlL;t3Dr-$:50M g/m 1 OAm p ^^tfL BWiV^^ 
Om 1 {lJg@LT3 7 t:i?-l!fem?lt. 3S'L>:J^gll{c:<l: t3 TM^|:^^*;t^« 
QIAprep Spin Plasmid Miniprep Kit {^7¥y^m T^tJ^ A D N A ^IfS b 

5) DN AKlfH-roi^SBHJiJC)?*^ 
^SgSa?y?*Sf::ttDNA->-i7X>1t- (ABmS3PRISM377) 

D->(^ c DN AW±i^SE?^'J^SH?iJ#^ 3 {C^T. ^iSSSS^'J*^BE?'i 

^i^c DNA« 3 4 55^S.kOfi!cSSaM (DERP2) $;a-h'TSORF 
Sit® Dreading franie-Ciii*±ii H >j5^lliJabfc Zl <h*^ ^^cDNAirit 

1) triD E R P 2 ^^5^ FtrLf*:(7)li^ 

9 
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f±*t^*^. riiSatt) izU^X^^Ltzo DERP 2(D7 Z 

tJ'^y^^H 1 SroSH^iJ- 4) ^. '^1/5' F->>-fe-y-^if- (ABItt^) ^ffl 

<hL;to ilODtaMO. ^mg^O-^^ (Kb 1 : J W, 1 0^. ^X) 

Tt-ftAL^c, isaiEi^^fg 1 4 . 2 8, 4 2 Bm\zmm(otfiw.^K^^rm\z^m 

mtl^W'&^nLtzo :i(DifiW\it. in vilro ^^iisR ->7. xi> (:/□;< ;^;*tlS) 
^ffliiTSIR^^LfcD E R P 2 Hit#SMt::ilS^l^:t. Sfc. €?LBllfflllg$r l m 

M s Dsmmizmmvxmmi^fzmBnmmiz^^&t^ 3 7 kdcomBmtm 
mmmirmi^^i^fz^^mmm^. s/^^^^r >/N*-x5-f f (Nunc) fzi. 

5 X 1 0 4 c e 1 1 s / we 1 1 t^C-5ck -5 tcjf fflU, 1 2 % F B S ^mtaLfz 
MEMmS^tT', -?ftmSb3t. ^tte^l^SL, mm^4%/^yts)VA7)Vy'\z 
F-0. 2 5 % Tw e e n 2 0 &ffll^T^?aT 1 5 ^PeTS^bfc. :inS:Jr[DE 
R P 2^y? FtJif*:5 g/m 1 TMt:, -Bj^fflSL., S {I f >{l:fct 7 f >y 
F I g Gtn#^SJrN^-&^ctt, AEC staining icil (->i^vttM) T^^fe^-frfco 
^■©ilSII^^ 5 atC^Lfco ^?Ls||[HllS(7)^)3j2ro^;i/:^^'-5 (ER-Golgi 

umm2 %fimmm\z^n^(i e r p 2(D^M 
mm(D:ijmT'j^mvtz^\imu^mB^^^ (34^) ^iia5S3j5(D%?Lii«BiM 

*^6., '^m\Z^ O^RN A^atBbfCo §^RNA 1 At g , DNaseKGibco BRL) 
1 F (U) X'Ml^tcW:^ Oligo(dT) 12-18 Pr iraer (GIBCO BRDtict 

UCSuperscriptlKGIBCO BRDSrffll'^T, Superscript I I^,f^ CD ^ □ h3-)V\zVt 

cDNA^^fiKLfc. CKDc DNA^^St t, DNA^sKtl (ABm^380 
B) X'^SiSLbtzd e r p 2 fftl^M^CT'^^ (^ 1 HWE^'J- 5^3J:t56) 
fflUT> ^S40MltbTU^Tc^PCRS:fT-pfc. 
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cDNA 40ng 



Ex taq buffer (Takara) 



X 1 



dNTPs (Takara) 



0. 1 6diM 



[a-32P]-dCTP (NEN) 



590kBq 



Ex Taq (Takara) 



2 U 



mm - 5 



0. 2mM 



mm- 6 



0. 2mM 



ju'&^mm. BAS-200011 (7v7^;i/A) \zT. mm^ntcd e T p 2mi^iz 

IS Djitnfc«:i^^<&?il^ tfc. d e r p 2 mR N AStS. M^LtztSLMt^^i^ 
iIiE^l3rodCTP-&fiTliiE^. rtg|5t^?pi LTffl V^feLibosomal prolein S26(: 

BS thti^L/T^ d e r p 2mRNA©fgJl75^iei7i^o/i. 

IS®^^J 3 h7.r D >J!lIitc:d;i)it€i^d e r p 2 W^il^^t 

HiBflS^^illg^t/c. 5 mgOfflllS^:. 2X105ce 1 1 s/6cmi> 

mtfl^xT. h7.T-0 >^»ntgti!! (Ov 1 0 . 5 0. 2 5 0 nM) t^t^LT. 2 
4~ 7 2P#Fh1$ eJim^Lfc. iStiU$:li^St^> illlS$;PBS (-) T^cttL. ^ 

mtL, mm- snj^umm- e ^^y^^-tvx. ±m2 o m i Tiy.Top 

cDNA 40ng 
Ex laq buffer (Takara) Ix 

dNTPs (Takara) 0. SniM 

Ex Taq (Takara) lU 

mm- 5 0. 5mM 
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gB5iJ-6 0. 5/zM 

"C 1 ^ 2 3 i^-^ 0 ii t fc. 



N A^-l" U 3 / 7 8 9 WjSMT'SSIg^tlSDN A»r>t©itSgB^iJ?: 

iE^'J-4fS. taDERP 2^y5^Htn{4i;^HiaiJt-Sfc*tH$fflbfc. DERP 

E?^'J- 5 IS. derp2^P C R T-ititSf S 7t «^) W gp^i-gS^'J T'$> § . 
BB3?'J- 6 tt,. d e r p 2 ^ P C R Titti-T S ;t 86 © g|5:J^E^?'JT$) S . 

^ 2 BB^'J- i<&^tJcDNA7'i'>''7 u -n^tr^ p c R^^-r, 

msmit. ^ n-~>i/<i7 i5'-?QE}S TfCite^ d e r p 2 ^B^^^^T^^ 

**cD€?Lb|«D1IIST©, iSfii^d e r p 2 (D^^^^it^btzM^^^t , 
^7®«. hXr o >©#&TTW, jifi?^ d e r p 2 WfgSI 

12 
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^ m ^ 

SEQUENCE LISTING 

<110> TAISHO PHARMACEUTICAL CO. .Ltd. 

<120> Dermal Papilla Derived Protein 2 

<130> P482 

<150> JPlO-148579 

<151> 1998-05-29 

<160> 3 

<210> 1 
<211> 345 
<212> PRT 

<213> Homo sapience 
<400> 1 

Mel Leu Ala Ala Arg Leu Val Cys Leu Arg Thr Leu Pro Ser Arg 
5 10 15 

Val Phe His Pro Ala Phe Thr Lys Ala Ser Pro Val Val Lys Asn 
20 25 30 
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Ser He Thr Lys Asn Gin Trp Leu Leu Thr Pro Ser Arg Glu Tyr 
35 40 45 

Ala Thr Lys Thr Arg lie Gly lie Arg Arg Gly Arg Thr Gly Gin 
50 55 60 

Glu Leu Lys Glu Ala Ala Leu Glu Pro Ser Met Glu Lys lie Phe 
55 70 75 

Lys lie Asp Gin Met Gly Arg Trp Phe Val Ala Gly Gly Ala Ala 
80 85 90 

Val Gly Leu Gly Ala Leu Cys Tyr Tyr Gly Leu Gly Leu Ser Asn 
95 100 105 

Glu lie Gly Ala He Glu Lys Ala Val He Trp Pro Gin Tyr Val 
110 115 120 

Lys Asp Arg He His Ser Thr Tyr Mel Tyr Leu Ala Gly Ser He 
125 130 135 

Gly Leu Thr Ala Leu Ser Ala He Ala He Ser Arg Thr Pro Val 
140 145 150 

Leu Met Asn Phe Met Met Arg Gly Ser Trp Val Thr He Gly Val 
155 160 165 

Thr Phe Ala Ala Met Val Gly Ala Gly Met Leu Val Arg Ser lie 
170 175 180 
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Pro Tyr Asp Gin Ser Pro Gly Pro Lys His Leu Ala Trp Leu Leu 
185 190 195 

His Ser Gly Val Met Gly Ala Val Val Ala Pro Leu Thr He Leu 
200 205 210 

Gly Gly Pro Leu Leu He Arg Ala Ala Trp Tyr Thr Ala Gly He 
215 220 225 

Val Gly Gly Leu Ser Thr Val Ala Met Cys Ala Pro Ser Glu Lys 
230 235 240 

Phe Leu Asn Met Gly Ala Pro Leu Gly Val Gly Leu Gly Leu Val 
245 250 255 

Phe Val Ser Ser Leu Gly Ser Met Phe Leu Pro Pro Thr Thr Val 
260 265 270 

Ala Gly Ala Thr Leu Tyr Ser Val Ala Mel Tyr Gly Gly Leu Val 
275 280 285 

Leu Phe Ser Mel Phe Leu Leu Tyr Asp Thr Gin Lys Val He Lys 
290 295 300 

Arg Ala Glu Val Ser Pro Met Tyr Gly Val Gin Lys Tyr Asp Pro 
305 310 315 

He Asn Ser Met Leu Ser He Tyr Mel Asp Thr Leu Asn He Phe 
320 325 330 
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Met Arg Val Ala Thr Met Leu Ala Thr Gly Gly Asn Arg Lys 



Lys 



335 



340 



345 



<210> 2 
<211> 1035 
<212> DNA 

<213> Homo sapience 
<400> 2 

10 20 30 40 50 60 

atgltggctg caaggctggl gtglctccgg acactacctt ctagggttll ccacccagcl 60 

ttcaccaagg cctcccctgt tglgaagaat Iccatcacga agaatcaalg gctgttaaca 120 

cctagcaggg aatatgccac caaaacaaga attgggatcc ggcgtgggag aactggccaa 180 

gaactcaaag aggcagcatl ggaaccatcg atggaaaaaa tatttaaaat Igalcagatg 240 

ggaagatggt ttgttgctgg aggggctgct gttggtcttg gagcatlgtg clactatggc 300 

Itgggactgt ctaatgagat Iggagctall gaaaaggctg laaltlggcc tcagtatgtc 360 

aaggatagaa ttcattccac clatalgtac Itagcaggga gtattggttl aacagclttg 420 

tctgccatag caatcagcag aacgcctgtl ctcatgaact Icalgatgag aggctcltgg 480 

gtgacaattg gtgtgacctt igcagccatg gttggagctg gaatgctggl acgatcaata 540 
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ccatatgacc agagcccagg cccaaagcal ctlgctlggl Igctacallc Iggtgtgalg 600 

ggtgcaglgg iggcicclcl gacaalatla ggggglcctc llctcatcag agclgcalgg 660 

tacacagclg gcallgtggg aggcclctcc aclgtggcca tglglgcgcc cagtgaaaag 720 

ttlctgaaca Igggtgcacc cclgggaglg ggcclgggtc tcglctttgl glcctcattg 780 

ggatclatgt Itcllccacc laccaccgtg gclgglgcca del I taclc aglggcaatg 840 

lacggtggal lagttclltt cagcatgllc ctlctglatg alacccagaa aglaalcaag 900 

cgtgcagaag lalcaccaal glalggaglt caaaaalatg atcccatlaa clcgalgctg 960 

agtalclaca Iggalacatt aaatalallt algcgagttg caactatgct ggcaaclgga 1020 



ggcaacagaa agaaa ^035 



<210> 3 
<211> 1268 
<212> DNA 

<213> Homo sapience 
<400> 3 

aactgcgagg cgaagglgac cggggaccga gcaltlcaga Ictgclcggt agacclggtg 60 
caccaccacc alg tig get gca agg elg gtg tgl ete egg aca cla cct tcl 112 
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Mel Leu Ala Ala Arg Leu Val Cys Leu Arg Thr Leu Pro Ser 
I 5 10 



agg gtl tic cac cca gel lie acc aag gee tec ccl git gig aag aal 160 
Arg Val Phe His Pro Ala Phe Thr Lys Ala Ser Pro Val Val Lys Asn 
15 20 25 30 



tec ate acg aag aal caa tgg clg Ita aca eel age agg gaa tat 
Ser lie Thr Lys Asn Gin Trp Leu Leu Thr Pro Ser Arg Glu Tyr 
35 40 45 



gee acc aaa aca aga alt ggg ate egg cgt ggg aga act ggc caa 250 
Ala Thr Lys Thr Arg lie Giy lie Arg Arg Giy Arg Thr Gly Gin 
50 55 60 



gaa etc aaa gag gca gca tig gaa cca leg atg gaa aaa ata III 295 
Glu Leu Lys Glu Ala Ala Leu Glu Pro Ser Met Glu Lys lie Phe 
65 70 75 



aaa all gat cag alg gga aga tgg III gtt gel gga ggg get gel 
Lys He Asp Gin Met Giy Arg Trp Phe Val Ala Gly Giy Aia Ala 
80 85 90 



git ggl ell gga gca tig Igc lac tal ggc itg gga etg let aal 
Val Giy Leu Giy Ala Leu Cys Tyr Tyr Gly Leu Gly Leu Ser Asn 
95 100 105 



gag alt gga gel alt gaa aag get gla alt tgg eel cag tal glc 430 

Giu He Gly Aia He Giu Lys Ala Val He Trp Pro Gin Tyr Val 
110 115 120 
18 
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aag gal aga all cat Icc acc lal alg lac lla gca ggg agl all 475. 
Lys Asp Arg lie His Ser Thr Tyr Mel Tyr Leu Ala Gly Ser He 
125 130 135 



ggt lla aca gel llg tcl gee ala gca ale age aga aeg eel gtl 520 
Gly Leu Thr Ala Leu Ser Ala He Ala He Ser Arg Thr Pro Val 
140 145 150 



etc alg aac lie alg alg aga ggc Icl Igg gig aca all ggl gig 
Leu Met Asn Phe Met Met Arg Gly Ser Trp Val Thr He Gly Val 
155 160 165 



565 



acc III gca gcc alg gtl gga gel gga alg ctg gla cga tea ala 
Thr Phe Ala Ala Mel Val Gly Ala Gly Mel Leu Val Arg Ser He 
170 175 180 



cca tat gac cag age eca ggc cca aag cat cll get Igg tig eta 655 
Pro Tyr Asp Gin Ser Pro Gly Pro Lys His Leu Ala Trp Leu Leu 
185 190 195 



cat let ggl gtg alg ggl gca gig gtg gel cci clg aca ata lla 
His Ser Gly Val Met Gly Ala Val Val Ala Pro Leu Thr He Leu 
200 205 210 



ggg ggl eel ell etc ale aga get gca Igg lac aca get ggc alt 
Gly Gly Pro Leu Leu He Arg Ala Ala Trp Tyr Thr Ala Gly He 
215 220 225 



gig gga ggc etc tec act gig gcc alg igi gcg ccc agl gaa aag 
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Yal Gly Gly Leu Ser Thr Val Ala Met Cys Ala Pro Ser Glu Lys 
230 235 240 



lit clg aac alg ggt gca ccc clg gga gtg ggc clg ggt etc glc 

Phe Leu Asn Mel Gly Ala Pro Leu Gly Val Gly Leu Gly Leu Val 
245 250 255 

til gig Icc lea tig gga let alg Itt ctl oca ccl acc acc gtg 

Phe Val Ser Ser Leu Gly Ser Met Phe Leu Pro Pro Thr Thr Val 
260 265 270 



gel ggt gcc act ctl lac tea gig gca alg lac ggt gga tla gtl 
Ala Gly Ala Thr Leu Tyr Ser Val Ala Met Tyr Gly Gly Leu Val 
275 280 285 



ctl tic age alg itc clt clg tat gal acc cag aaa gta ale aag 
Leu Phe Ser Mel Phe Leu Leu Tyr Asp Thr Gin Lys Val He Lys 
290 295 300 



cgt gca gaa gla tea cca alg tat gga git caa aaa lal gat ccc 
Arg Ala Glu Val Ser Pro Met Tyr Gly Val Gin Lys Tyr Asp Pro 
305 310 315 



1015 



all aac leg alg ctg agt ale tac atg gat aca tla aal ala til 
lie Asn Ser Met Leu Ser lie Tyr Mel Asp Thr Leu Asn lie Phe 
320 325 330 



1060 



atg cga gtl gca acl alg ctg gca act gga ggc aac aga aag aaa 

Mel Arg Val Ala Thr Met Leu Ala Thr Gly Gly Asn Arg Lys Lys 

335 340 345 
20 
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Iga aglgacl cagcltclgg ctlclclgct acalcaaala Ictlglttaa tggggcagat 1165 
algcallaaa lagtltglac aagcagclll cgltgaagll tagaagataa gaaacalglc 1225 
atcatatlla aatgtlccgg laatglgalg cctcagglcl gcc 1268 
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10 20 30 40 50 60 

gatcccatta actcgatgct gagtatctac atggatacat taaatatatt tatgcgagtt 60 

gcaactatgc tggcaactgg aggcaacaga aagaaatgaa gtgactcagc ttctggcttc 120 

tctgctacat caaatatctt gtttaatggg gcagatatgc attaaatagt ttgtacaagc 180 

agctttcgtt gaagtttaga agataagann catgtcatca tatttaaatg ttccggtaat 240 

gtgatgcctc aggtctgcct ttttttctgg agaataaatg cagtaatcct ctcccaaata 300 

agcacacaca tnttcanttc tcatgttttg agtgatttt 339 

mm- 2 

10 20 
cggtaatgtg atgcctcagg tctgcc 26 

mm- 3 

10 20 30 

gaaggcaaca gacaggtctg acatggattg 

Gly Cys Val Arg Ser lie Pro Tyr Asp Gin Ser Pro Gly Pro Lys His Leu 
5 10 15 

10 20 
ttccacctat atgtacttag caggg 25 

mm- 6 

10 20 
agatactcag catcgagtta atggg 25 
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